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The split feasibility problem (SFP) was first presented by Censor *et al.* \[[@CR1]\]; it is an inverse problem that arises in medical image reconstruction, phase retrieval, radiation therapy treatment, signal processing *etc*. The SFP can be mathematically characterized by finding a point *x* that satisfies the property $$\documentclass[12pt]{minimal}
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                \begin{document}$A:H_{1}\rightarrow{H_{2}}$\end{document}$ is a bounded and linear operator.

There are various algorithms proposed to solve the SFP, see \[[@CR2]--[@CR4]\] and the references therein. In particular, Byrne \[[@CR5], [@CR6]\] introduced the CQ-algorithm motivated by the idea of an iterative scheme of fixed point theory. Moreover, Censor *et al.* \[[@CR7]\] introduced an extension upon the form of SFP in 2005 with an intersection of a family of closed and convex sets instead of the convex set *C*, which is the original of the multiple-sets split feasibility problem (MSSFP).

Subsequently, an important extension, which goes by the name of split equality problem (SEP), was made by Moudafi \[[@CR8]\]. It can be mathematically characterized by finding points $\documentclass[12pt]{minimal}
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                \begin{document}$B=I$\end{document}$, the SEP reduces to SFP. For more information about the methods for solving SEP, see \[[@CR9], [@CR10]\].

This paper considers the multiple-sets split equality problem (MSSEP) which generalizes the MSSFP and SEP and can be mathematically characterized by finding points *x* and *y* that satisfy the property $$\documentclass[12pt]{minimal}
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One of the most important methods for computing the solution of a variational inequality and showing the quick convergence is an extragradient algorithm, which was first introduced by Korpelevich \[[@CR11]\]. Moreover, this method was applied for finding a common element of the set of solutions for a variational inequality and the set of fixed points of a nonexpansive mapping, see Nadezhkina *et al.* \[[@CR12]\]. Subsequently, Ceng *et al.* in \[[@CR13]\] presented an extragradient method, and Yao *et al.* in \[[@CR14]\] proposed a subgradient extragradient method to solve the SFP. However, all these methods to solve the problem have only weak convergence in a Hilbert space. On the other hand, a variant extragradient-type method and a subgradient extragradient method introduced by Censor *et al.* \[[@CR15], [@CR16]\] possess strong convergence for solving the variational inequality.

Motivated and inspired by the above works, we introduce an extragradient-type method to solve the MSSEP in this paper. Under some suitable conditions, the strong convergence of an algorithm can be verified in the infinite-dimensional Hilbert spaces. Finally, several numerical results are given to show the feasibility of our algorithm.

Preliminaries {#Sec2}
=============

Let *H* be a real Hilbert space whose inner product and norm are denoted by $\documentclass[12pt]{minimal}
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Next, we recall several definitions and basic results that will be available later.
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--------------
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The following properties of an orthogonal projection operator were introduced by Bauschke *et al.* in \[[@CR17]\], and they will be powerful tools in our analysis.

Proposition 2.2 {#FPar2}
---------------

\[[@CR17]\]
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The following lemmas provide the main mathematical results in the sequel.

Lemma 2.3 {#FPar3}
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The lemma below will be a powerful tool in our analysis.
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Proof {#FPar7}
-----
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Numerical experiments {#Sec4}
=====================

In this section, we provide several numerical results and compare them with Tian's \[[@CR21]\] algorithm ([3.15](#Equ18){ref-type=""})' and Byrne's \[[@CR22]\] algorithm ([1.2](#Equ2){ref-type=""}) to show the effectiveness of our proposed algorithm. Moreover, the sequence given by our algorithm in this paper has strong convergence for the multiple-sets split equality problem. The whole program was written in Wolfram Mathematica (version 9.0). All the numerical results were carried out on a personal Lenovo computer with Intel(R)Pentium(R) N3540 CPU 2.16 GHz and RAM 4.00 GB.
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